CHAPTER IX
THE PRODUCTION OF STEEL FROM IRON-ORE ELECTRIC STEEL SMELTING
Malleable-iron or steel can be produced by heating iron-ore with a limited amount of carbon; enough carbon being provided to reduce the oxide of iron to the metallic state, but not enough to unite with the reduced metal to make pig-iron. The primitive metallurgists obtained wrought-iron and steel in this manner, by reducing the ore in small furnaces, instead of first making pig-iron and then turning the pig-iron into wrought-iron or steel as is the present practice. Iron nearly free from carbon is, however, very difficult to melt, and in the little forge or furnace of the savage the iron was not melted, but obtained in the form of a solid lump, which was then cut up and hammered into shape; it being often necessary to pull the furnace down in order to extract the bloom of reduced iron or steel.
In modern times attempts have been made to improve on these primitive methods of making steel from iron-ore, and the following examples may be mentioned: The Chenot process,1 in which iron-ore mixed with charcoal- was heated in a retort; the Siemens process,2 in which iron-ore mixed with bituminous coal was heated in a revolving furnace; and the Husgafvel process,8 in which the iron-ore was smelted with charcoal in a low blast-furnace. In each case, the product was a lump of malleable-iron, more or less carburized, which was hammered into the required shape, or could be melted in crucibles, or in the open-hearth furnace. With larger blastfurnaces it is possible to rnelt even pure iron, but the melted iron rapidly absorbs carbon from the fuel employed, and so becomes pig-iron. It follows from this and other reasons, that wrought-iron and steel cannot be made in a blast-furnace. In the electric smelting furnace, however, the conditions are different, because, as the heat is supplied electrically and is not dependent upon the burning of fuel, the'amount of carbon supplied can be adjusted exactly to suit the
1 Chenot process, F. W. Harbord, "The Metallurgy of Steel," 1904, p. "246.
2 Siemens process, F. W. Harbord, "The Metallurgy of Steel," 1904, p. 247. 8 Husgafvel process, F. W. Harbord, "The Metallurgy of Steel," 1904, p. 246.
250ace would have a canal nearly 30 ft. long, 9.75 in. wide and 19.5 in. deep;2 and it would contain 8,550 Ib. of steel, which would about half fill the groove, and would require a current of about 50,000 amperes at 15 volts.
